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In the summer of 2016, coral reefs in the Ryukyu Islands, Japan 
suffered from extensive bleaching. The most severe bleaching 
occurred in Ishigaki Island, with 90% and 40-55% corals bleached 
in Sekisei Lagoon and Shiraho Reef, respectively (Fig. 1a). In 
Okinawa, 50-80% of corals were bleached (Fig. 1b). This event 
was part of a global bleaching event starting in the Mariana Islands 
in June 2014 and expanding to the South Pacific and Indian Ocean 
in 2015 and the northern Great Barrier Reef in March 2016 
(Hughes et al., 2017) followed by the Ryukyu Islands. The progress 
of the event was similar to that of 1997-1998 associated with a 
strong El Niño and finished in the Ryukyu Islands.

The spatial distribution of the 2016 bleaching was highly 
heterogeneous in the northwestern Pacific: most severe in Ishigaki 
and severe in Okinawa in the southern Ryukyus; moderate in 
Amami in the northern Ryukyus; limited in Kochi and Kushimoto 
along the mainland Japan; and only mild or no bleaching in 
Ogasawara, Guam, and Palau (Electronic Supplementary Material 
Table 1*). The severity of the observed bleaching matched well 
spatially with NOAA Coral Reef Watch’s near real-time satellite 
50 km coral bleaching Degree Heating Week (DHW)  (Liu et al., 
2013) for these sites: the highest values in Ishigaki (10.7℃-weeks) 
and Okinawa (10.5), high in Amami (8.2), moderate in Kochi 
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Fig. 1　Photos showing severe bleaching in the south
ern Ryukyu Islands in 2016. a Shiraho Reef at the 
southeast coast of Ishigaki Island on 10 August. b 
Sesoko Island in Okinawa on 31 August.
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(6.2), Kushimoto (7.8) and Ogasawara (4.8), and low in Guam (1.4) and Palau (2.3).
This event further confirmed that the DHW value of 8℃-weeks can be used as a threshold for widespread bleaching 

(Liu et al., 2013), and validates Kayanne (2017) in which historical observation of bleaching and DHW from 1982 to 
2015 was compared. A DHW of 8℃-weeks corresponds to a one-month averaged anomaly of 2℃ during the warmest 
season of the year, a thermal environment that could be easily attained under projected 2℃ global warming.
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* ESM Table 1 can be downloaded from the J-STAGE website: 
https://www.jstage.jst.go.jp/browse/galaxea/19/0/_contents
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